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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)l 

[Claim 1]A porcelain constituent characterized by comprising the following for use as an 
opaque object on a dental alloy in manufacture of a restoration thing for dentistries. 
SiO^ 48 [ about ] - 65 % of the weight of abbreviation. 

aluminum^O^ 10 [ about ] - 15 % of the weight of abbreviation. 

CaO 0.5 [ about ] - 2 % of the weight of abbreviation. 

Li^O about 1 .5- about 3 % of the weight and K^O about 15- about 17 % of the weight and 
Na^O about 4- about 6 % of the weight and F about 0.4- about 1 % of the weight. 

[Claim 2]A porcelain constituent of claim 1 which has a coefficient of thermal expansion in 
which said porcelain is slightly higher than a dental alloy applied as an opaque object. 
[Claim 3]lt is a porcelain constituent of claim 1, and a coefficient of thermal expansion is 
equal to a dental alloy in which said porcelain constituent is applied as an opaque object, or 

it is a porcelain constituent higher than it only to about 1.5x10' /**. 

[Claim 4]A porcelain constituent with a coefficient of thermal expansion almost equal to an 
alloy which has a coefficient of thermal expansion which is in the range of about 15.5 - 

abbreviation 17x10 "V* in a 25-500 ** temperature requirement of claim 1. 

[Claim 5]A porcelain constituent of claim 1 which has a coefficient of thermal expansion of 

about 16.9 - abbreviation 18.5x10 "V* in a 25-500 ** temperature requirement. 
[Claim 6]A porcelain constituent of claim 1 characterized by comprising the following. 
B^O^ 0 [ about ] - 0.7 % of the weight of abbreviation. 

ZnO 0 [ about ] - 5 % of the weight of abbreviation. 
MgO 0 [ about ] - 2 % of the weight of abbreviation. 

BaO 0 [ about ] - 1 % of the weight of abbreviation, and TiO^ 0 [ about ] - 2 % of the weight 
of abbreviation, Zr02 about 0- about 17 % of the weight and ZrSiO^ about 0- about 7 % of 
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the weight and CeO^ about 0- about 1 % of the weight and Ta^O^ about 0- about 2 % of 
the weight and SnO^ about 0- about 18 % of the weight. 

[Claim 7]A step which manufactures dental porcelain powder from a dentistry constituent 
characterized by comprising the following, A step which forms shape in up to a metal core 
from dental porcelain powder, and dental porcelain powder in which shape was formed are 
heated at about 750 ** - about 880 **, A step which welds said dental porcelain powder is 
included, in a step which manufactures said dental porcelain powder, Maturing temperature 
is in the range of about 750 ** - about 890 **, How to manufacture a restoration thing for 
dentistries which measures said metal core to 25 ** - 500 ** and in which a coefficient of 

thermal expansion of the range of about 15.5 - abbreviation 17x10 " /** is shown in a step 
which fuses said dental porcelain powder to a metal core 
SiO^ 48 [ about ] - 65 % of the weight of abbreviation. 

A1 ^O^ 10 [ about ] - 15 % of the weight of abbreviation. 

CaO 0.5 [ about ] - 2 % of the weight of abbreviation. 

Li^O about 1 .5- about 3 % of the weight and K^O about 14- about 17 % of the weight and 
Na^O about 4- about 6 % of the weight and F about 0.4- about 1 % of the weight. 

[Claim 8]A method of claim 7 which has a coefficient of thermal expansion which has said 

porcelain in the range of about 17 - abbreviation 17.5x10 'V* in a temperature requirement 
which are 25 ** - about 470 **. 

[Claim 9]A method of claim 7 that a metallic frame contains a gold alloy. 
[Claim 10]A method of claim 7 that said porcelain powder is the opaque porcelain. 
[Claim 1 1]A method of claim 10 including applying body porcelain on said opaque 
porcelain. 

[Claim 12]A method of claim 11 including applying incisal porcelain on this body porcelain. 
[Claim 13]A method of claim 12 characterized by comprising the following. 
These incisal porcelain is SiO^ 59 [ about ] - 65 % of the weight of abbreviation. 

A1 ^O^ 10 [ about ] - 15 % of the weight of abbreviation. 

CaO 0.5 [ about ] - 2 % of the weight of abbreviation. 

Li^O about 1 .5- about 3 % of the weight and K^O about 15- about 17 % of the weight and 
Na^O about 4- about 6 % of the weight and F about 1- about 0.4 % of the weight. 

[Claim 14]SiO^ about 59- about 65 % of the weight and A1 O about 10- with about 15 % 
of the weight. CaO 0.5 [ about ] - 2 % of the weight of abbreviation, and Li^O about 1.5-3 
% of the weight of abbreviation, K^O about 12- about 17 % of the weight and Na^O about 
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4- about 6 % of the weight and F about 0.4- about 1 % of the weight and opaquer about 10- 
about 20 % of the weight is included - a porcelain constituent in which the above- 
mentioned porcelain constituent is used as an opaque object in manufacture of a 
restoration thing for dentistries. 

[Claim 15]A porcelain constituent of claim 16 in which said opaquer is chosen from A1 ^O^, 

ZnO, TiO^, ZrO^, ZrSiO^, CeO^, and Ta^O., SnO^, and those mixtures. 

[Claim 16]Measurement at 25 ** - 500 ** characterized by comprising the following. 

A metal core which has a coefficient of thermal expansion below abbreviation 17x10 " /**. 
Opaque porcelain applied on a metal core which is almost equal to said metal core, or has 

a coefficient of thermal expansion higher than it to about 1.5x10'V*. 

[Claim 17]A restoration thing for dentistries of claim 16 characterized by comprising the 
following. 

These opaque porcelain is SiO^ 48 [ about ] - 65 % of the weight of abbreviation. 
aluminum^O^ 10 [ about ] - 15 % of the weight of abbreviation. 
CaO 0.5 [ about ] - 2 % of the weight of abbreviation. 

Li^O about 1 .5- about 3 % of the weight and K^O about 14- about 17 % of the weight and 
Na^O about 4- about 6 % of the weight and F about 0.4- about 1 % of the weight. 

[Claim 18]A restoration thing for dentistries of claim 17 characterized by comprising the 
following. 

Furthermore, these opaque porcelain is B^O^ 0 [ about ] - 0.7 % of the weight of 
abbreviation. 

ZnO 0 [ about ] - 5 % of the weight of abbreviation. 
MgO 0 [ about ] - 2 % of the weight of abbreviation. 

BaO 0 [ about ] - 1 % of the weight of abbreviation, and TiOg 0 [ about ] - 2 % of the weight 
of abbreviation, ZrO^ about 0- about 17 % of the weight and ZrSiO^ about 0- about 7 % of 
the weight and CeO^ about 0- about 1 % of the weight and Ta^O^ about 0- about 2 % of 
the weight and SnO^ about 0- about 18 % of the weight. 

[Claim 19]Measurement at 25 ** - 500 ** characterized by comprising the following. 

A metal core which has a coefficient of thermal expansion below abbreviation 17x10 "V*. 
Opaque porcelain applied on a metal core which is almost equal to said metal core, or has 

a coefficient of thermal expansion higher than it to about 1.5x10"V*, Body porcelain 
applied to this opaque porcelain that is almost equal to said metal core, or has a coefficient 

of thermal expansion higher than it to about 1.5x10'V*. 
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[Claim 20]A restoration thing for dentistries which is a restoration thing for dentistries of 
claim 19, and has a coefficient of thermal expansion of said opaque porcelain in the middle 
of a coefficient of thermal expansion of said alloy, and a coefficient of thermal expansion of 
this body porcelain. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

(Technical field) 

This invention relates to useful rate dental porcelain of low-temperature melting high 
expansion especially at both of the manufactures, the product made from all ceramics, and 
the restoration thing made from the metal-deposition porcelain (PFM). 
[0002] 

(Background art) 

It is designed so that it may be usually used in manufacture of either the restorative dental 
materials for all ceramic dentistries, or the PFM restorative dental materials, but since the 
porcelain has a difference in the description of ceramics and metal, it is not usually practical 
to both type use of a restoration thing. Are available from generic / pen TRON company 
(Connecticut walling Ford), U.S. patent application 09th of these people who applied on 
August 13, 1998 / No. 133,582 (this) One sort of such porcelain indicated to be included in 
this specification by reference and the OPC(registered trademark) LowWear (registered 
trademark) porcelain, At first, it was designed by the row for manufacture of the jacket 
crown made from the porcelain, and veneer for the all ceramic restoration thing which 
carried out compression molding. However, the OPC(registered trademark) Low Wear 
(registered trademark) porcelain is not used for PFM restoration things now, although the 
wear tolerance, the admission nature to a natural gear tooth, and intensity are superior to 
them of the conventional PFM porcelain as shown in the lower table 1 . 
[Table 1] 
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OPC LowWoar^"^ 

n» 


vtik<D p F Mffin^ 




» 2 3 


5 8 




3 5 — 40 


2 0 2 5 


m m ^ 


7 . 6 9 ± 3 . 2 0 


1 8 . 2 3 ± 5 . 2 0 


m m ^ 


0 . 1 6 ±0. O 4 


O . 4 9 ± O . 1 1 


CTE. 10-«/*t:, 25^ 
- 5 0 O *C 


m 1 7 


1 3 



[0003] 

The main obstacles which have barred use of the OPC(registered trademark) Low Wear 
(registered trademark) porcelain in a PFM restoration thing are lack of the opaque object / 
alloy composition thing which suits this porcelain that has the comparatively high rate of 

expansion about 17x10"V* (at 25 ** - 500 **). 
[0004] 

Golden Gate System for PFM restoration things which has combined the Duceragold 
(registered trademark) porcelain and Degunorm (registered trademark) (registered 

trademark), Type IV crown and a bridge alloy (CTE=l6.4xlO"V*, 25 ** - 500 **) (Degussa 
(registered trademark) (available through dental division (New Jersey south pre infield)) 
exists.) it becomes [ whether this system includes an indispensable washing firing step 
before use of this opaque object (opaque body), and ] - a redundant multi stage story alloy 
preparation procedure - and. In order to guarantee suitable bonding and conformity of the 
Duceragold (registered trademark) porcelain and a Degunorm (registered trademark) alloy, 
too long (16 to 20 minutes) and complicated primary dentin calcination operation is needed. 
In order to grow up leucite further especially, the cool time (3 to 4 minutes between 720 ** - 
680 **) in this primary dentin calcination operation is directed by the maker, and probably 
this shows the instability of the leucite in this porcelain. Table 2 under the following shows 
various descriptions of the Duceragold (registered trademark) porcelain. 
[Table 2] 





Ducaragold^*^ 




7 7 O 7 9 0 




4 9 O 




5 9 5 
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Degunorm 


d*CTE2 5*tt--500*tt, 10-«/*t 


16. 4 



[0005] 

U.S. Pat. No. 5,453,290 to Van DEAZERU (Van derZel) is turned to dental porcelain for use 
with a dental alloy. The porcelain indicated in it must be made from three kinds of fritto, and 
it makes it difficulty and expensive more to control the rate of expansion and glass 
transition temperature of a final product. As for CTE of the porcelain, only 0.5-1.5 must be 
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lower than CTE of an alloy, and this limits the ingredient used together. It is necessary to 
provide the metal-deposition porcelain system for the restoration thing for dentistries which 
has a simple manufacture procedure. It is desirable to provide the alloy of the 
comparatively high rate of expansion and the suiting porcelain. It is desirable to provide 2 
fritto porcelain for the use in a PFM restoration thing. 
[0006] 

(Outline of an invention) 

It is finished by the opaque porcelain for use with these metal cores [ in / reach and / in 
other purposes and advantages / manufacture of a PFM restoration thing ]. This porcelain 
is substantially [ as the coefficient of thermal expansion (CTE) of the metal in which it is 
applied ] equal, or shows slightly larger CTE than it. In one desirable mode, this porcelain 
has them equivalent to the dental alloy applied as an opaque object (apply), or shows CTE 

higher than it to about 1 .0x10' /**. This porcelain is made from the mixture of 2 fritto 
constituent. The rate fritto of high expansion containing leucite is combined with low- 
temperature melting glass suitable for providing the porcelain which has the rate of 

expansion of the range of 16.9 - abbreviation 18.5x10 "V* in a 25-500 ** temperature 
range. By combining two kinds of fritto, the rate of expansion and melting temperature are 
controllable to an above-mentioned value. 
[0007] 

(Indication of an invention) 

This invention relates to the charge of the porcelain for an all ceramic restoration thing and 
a PFM restoration thing. This porcelain is substantially equal to the coefficient of thermal 
expansion (CTE) of the metal in which it Is applied, or shows slightly larger CTE than it. or 
this porcelain is equal desirably compared with the dental alloy in which they are applied as 

an opaque object - or CTE higher than it to about 1 .5x1 0'V* - or - or it is still more 

desirably equal ~ or it - about ~ CTE high to I.Ox 10 'V* is shown. This porcelain suits 
with the metal which has a coefficient of thermal expansion (CTE) which is in the range of 

about 15.5 - abbreviation 17x10 "V* in a 20-500 ** temperature requirement, setting this 
porcelain to a 20-500 ** temperature requirement - about [ about 16.9 - ] ~ the range of 

18.5x10 "V* - setting to a 20-500 ** temperature requirement desirably - about [ about 17 

- ] - CTE of the range of 17.5x10 " /** is shown. This porcelain is made from the mixture of 
2 fritto presentation. In order to provide the porcelain which has the rate of expansion which 

is in the range of 16.9 - abbreviation 18.5x10 "V* in a 25-500 ** temperature requirement, 
the rate fritto of high expansion containing leucite is combined with low-temperature melting 
glass frit. It is indispensable for this invention that the rate of high expansion of 2 fritto 
mixture and both of a low-temperature melting ingredient show a low glass transition 
temperature (GTT). It is very important that the low-temperature melting ingredient used in 
opaque-ized processing shows GTT below about 415 **. By combining two kinds of fritto, 
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the rate of expansion and calcination temperature are controllable to an above-mentioned 
value. The opaque porcelain of this specification which has paints shows the coefficient of 

thermal expansion of average value abbreviation 17x10 "V* In a 25-500 ** temperature 
requirement. The opaque porcelain (namely, white opaque object) which does not include 
paints shows the coefficient of thermal expansion (for example, setting to the temperature 

requirement of ** of 25-500 about 17.5 - about 18.5x10"^/**) of a high end in within the 

limits. 

[0008] 

The lower table 3 shows the composition range of the porcelain used for this invention. 
[Table 3] 
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X 
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0-1 


13-20 
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* ^Sfl^it^. TiOa, ZrOa, ZrSiO*. ZnO, CeOa^fcttTa 

xtt. l^:«:KM«:A^$«i»-r«. 

[0009]As Shown in the upper table 3, about 1.5% - about 3% of U^O which recognizes 

quantity existence, and 0.4% - 1 % of F which recognizes quantity existence are help to give 
low glass transition temperature. Existence of Li^O and F raises a coefficient of thermal 

expansion, and is **(ed) to also lower aging (calcination) temperature. The rate ingredient 
of leucite content high expansion of 2 fritto mixture has an again quite low glass transition 
temperature. This is attained by holding quite low the mole ratio of aluminum O to the sum 
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total (RgO+RO) of an oxidation alkaline metal and oxidation alkaline-earth metals. Usually, 

while these constituents are extremely rich in instability and reactivity, in a temperature 
requirement (650 ** - 950 **), precipitate of an ice spar takes place easily. To the surprising 
thing, it discovered that the specific constituent by the specific combination of K^O, NagO, 

and Li^O was dramatically stable. In order to guarantee the thermal stability and low glass 

transition temperature as which the rate ingredient of high expansion of the porcelain is 
required, the mole ratio of aluminum^O/K^O discovered what should be been within the 

limits of 0.73-0.95. Low glass transition temperature provides the porcelain which has good 
conformity with the alloy which has CTE which is in the range of about 15.5 - abbreviation 

17x10 'V* in the temperature requirement of ** of 25-500. The lower table 4 shows the 
description of a porcelain constituent, 
rable 4] 











8 5 5 -870 


8 5 5 8 9 0 




4 2 0 4 3 0 


4 3 0^440 




5 2 0 




CTE25*t'-400t, 

1 0 -"/^t 


15.2 




CTEaS^tJ-GTT. 

1 0 - 8 


1 5.8 (GTT = 430*t;) 




CTE2 5^--500*ft^ 
1 0 - « 


17.2 


1 7 . O 



[0010] 

Table 5 shows the suiting alloy about use with the porcelain. 
Uable 5] 





CTE (25*t;--500*te) 


mm 


B i o - 7 5 G 


1 5 . 5 ± 0. 2 




Go 1 dCore75 


1 6 . 4 ±0. 2 


* r; :^ 'J yi>m 


Go 1 dCore55 


1 7 . O dr O. 2 




Uewa ICast 


1 7 . O :i: 0 . 2 


* :^ y y V ffl 



[0011] 

The lower table 6 shows a body (incisal) and the example of a presentation of the opaque 

porcelain. 

[Table 6] 
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[0012] 

The alloy in which the low glass transition temperature of the opaque porcelain has CTE of 

the range of about 15.5 - abbreviation 17x10 'V*. It is the nnost important for guaranteeing 
the conformity of (Gold Core 75 [ for example, / available from generic / pen TRON 
company (Connecticut, walling Ford) ] (registered trademark)). This is a gold alloy which 
needs the preparation procedures which are not far complicated as compared with a 
Degunorm alloy excluding [ therefore ] copper and other elements which form the oxide 
layer of coloring. If Indirect desulfurization mind of the Gold Core 75 (registered trademark) 
alloy is carried out at 870 ** - 885 ** among the air or under decompression for 5 to 7 
minutes, specifically, it will form a suitable oxide layer, without spoiling the appearance of a 
coping. 
[0013] 

The high potassium contents in the porcelain are Indispensable in order to guarantee the 
high stability of leucite. The high potassium oxide content combined with other alkali 
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elements (Li and Na) in synergy also guarantees a comparatively low glass transition 
temperature (GTT), therefore guarantees increase of the tolerance over coefficient-of- 
thermal-expansion mismatching cracking, and increase of conformity with the alloy of the 
slightly low rate of expansion. When potassium contents were increased to the surprising 
thing, it discovered that the stability of a constituent with low GTT increased. For example, it 
became clear that Example 1 was farther [ than the comparative example 1 ] stable (I want 
you to measure a content). It has the outstanding thermal expansion stability, and 

even after continuation calcinating [ five ] with the calcination temperature, specifically, as 
for dental porcelain of Example 1, the same coefficient of thermal expansion is maintained. 
Dental porcelain of the comparative example 1 discovered that a coefficient of thermal 
expansion and opaque nature changed by many calcination. 
[0014] 

It is indispensable for this invention that an opaque (it is opaque) constituent contains an 
element like ZnO and Ta^Og which form the oxide layer on to own a comparatively low 

glass transition temperature and the alloy which guarantees good bonding with an alloy. It 
became clear that it increased by ZnO and TajO^, and specifically, the oxide layer of Gold 

Core 75 (registered trademark) alloy included the ingredient in the opaque formula, in order 

to Improve bonding. 

[0015] 

The body porcelain and the incisal (Incisal) porcelain are usually applied to the opaque 
porcelain independently. Desirably, the body porcelain and incisal porcelain which are used 

on these specifications show the average thermal expansion of abbreviation 17.2x10 "V*. 
[0016] 

In one desirable mode of this invention, it is used for the alloy which has CTE of the range 

of about 15.5 - abbreviation 17x10 ' /** in a 25-500 ** temperature requirement 
manufacturing the metal core for a restoration thing. Although the opaque porcelain is 

applied to it, in there, CTE is the range of about 16.9 - abbreviation 17.5x10 'V* in a 25- 
500 ** temperature requirement. 

The body porcelain which has CTE of the range of about 16.9 - abbreviation 17.7x10 "V* is 
applied to it. 

It is desirable for CTE of an opaque object to be between CTE of an alloy and CTE of the 

body porcelain. 

[0017] 

The following example illustrates this Invention. 

[0018] 

(EXAMPLE) 

Bio-75G [ available from generic / pen TRON (Connecticut walling Ford) ], The coping and 
bridge frame which were cast from GoldCore75, GoldCore55, and a JewelCast alloy were 
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prepared using the sintered carbide tool, and sandblasting was carried out with alumina 
sand with a pressure of 2 bars, and they were underwater cleaned ultrasonically for about 5 
minutes. The same deaeration cycle shown in the lower calcination table was used for 
casting (casting) of Bio-75G, JewelCast. GoldCore55, and GoldCore75. Sandblasting 
removed the oxide layer after deaeration and the casting was underwater cleaned 
ultrasonically for about 5 minutes. The opaque object of the constituent of Example 3 
(Table 6) was applied in the form of the thin tunic of two sheets, and was calcinated 
according to the firing cycles shown in the following table. The body / incisal porcelain of 
the constituent of Example 1 were used for building the crown (crown) and bridge of a 
perfect outline, and was calcinated to 5 times as the lower calcination chart. 
[0019] 

Generating of the crack was not observed on the single restoration thing made from the 
upper alloy. However, when the porcelain was calcinated to up to the bridge frame made 
from Bio-75G, the crack was discovered to the pontic field. Single and the restoration thing 
of the multi-unit which were made from GoldCore 75, GoldCore 55, and JewelCast did not 
show cracking by many calcination. 
[Table 7] 
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[Table 8] 
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[0020] 

In addition to the restoration tiling for dentistries, the joint flag was cast from the alloy listed 
upwards. The thin film of two sheets of the opaque object (constituent of Example 3) was 
used, and it calcinated on the joint flag. The joint flag was bent using pliers, and using the 
optical stereomicroscope, the surface of metal exposed along with the flection by which an 
opaque object is broken was expanded by 10 times, and it investigated it. The section in 
alignment with the opaque object-metal interface turned out for most to be adhesiveness. 
That is, the substantial portion of the surface of metal was covered with the opaque object 
in which good bonding between an alloy and an opaque object is shown. It was thought that 
the observed coating region was enough on a par with other metal-porcelain systems 
therefore. Bond strength was quantified according to ISO-9693 "a metal-ceramic joint 
examination (Schwickerath crack start examination)." The following table shows the bond 
strength calculated from formula taUj^=k-F^^.|. 

in here — tau^^ ~ dissociation / crack start intensity, and k — the function of the value of the 

thickness of a metal substrate, and the Young's modulus of the used metallic material - 
and 

[Table 9] 



F^g.j is fracture power. 
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[0021]This invention provides the porcelain constituent which suits the alloy used for 
manufacture of a PFM restoration thing so that it may accept. This porcelain is substantially 
equal to the expansion coefficient (CTE) of the metal in which it is applied, or shows CTE 
slightly higher than it. This porcelain is made from the mixture of 2 fritto constituent. The 

porcelain which has the rate of expansion of the range of 16.9 - abbreviation 18x10 "V* in 
a 25-500 ** temperature requirement is provided by combining with the glass frit of low- 
temperature melting the rate fritto of high expansion containing leucite. combining two kinds 
of fritto — the rate of expansion and calcination temperature are easily controllable. 
[0022] 

Although various explanation of this invention is indicated above, he should understand the 
various features, if it is independent or can be used in all the combination of that. Therefore, 
especially this invention is displayed here, it should not be limited only to a desirable mode. 
[0023] 

It should be understood that the expert of the art relevant to this invention can notice 
change and correction the intention of this invention and in the range. Therefore, all the 
convenient corrections which can be easily attained by the cram school persons of this art 
should be included as further example of this invention from the indication shown in this 
specification which is the range of this invention, and within the limits of an intention. 
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Therefore, the range of this invention is defined as an attached claim is shown. 
[Translation done.] 
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